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Portsmouth (Pease)  
Water Sources in 1891: 

Fountain Head Springs 
(now Smith Well area) 

Haven Springs 
(now Haven Well) 



Haven Well 

• Installed in 1875 (Haven Springs) 
• Pease Air Base: 1956 to 1992 
• PDA/Portsmouth: 1992 to 2014 

• 500 GPM Pump 
 



Pease Air Base Closure - Superfund 

• Eleven Record of Decisions (ROD) representing all 
the major Superfund cleanup decisions were 
completed between 1993 and 1997.  

• All remedial design and construction activities for 
the Base have also been completed.   

• Haven Well had an extensive monthly monitoring 
program to track any potential contaminants 
nearing the well. 



Haven Well Water Quality 
August 2013 

 

Water Quality 
Met all Drinking 
Water Standards 
All Non Detects 

“ND” 



Haven Well Shutdown: 
Chronology of Events 

• April 2014 – City Contacted by EPA regarding their 
request that Air Force sample the Pease Wells for PFCs 

• Air Force Consultant sampled all three Pease wells in 
mid-April 2014 for PFCs 

• May 12, 2014 – City staff are notified that PFC levels in 
Haven Well exceeded the EPA’s Health Advisory 
Standard for PFOS 
• 2.5 ug/L (Preliminary Health Advisory = 0.2 ug/L) 

• May 12, 2014 - Haven Well is shut down 

• Since May 12, 2014 - Pease water system is 
supplemented with water from Portsmouth’s water 
system (50% of demand supplied by Portsmouth) 



Haven Well Shutdown: 
Chronology of Events 

• June 2, 2014 – Letter from Portsmouth 
City Manager to the Air Force requesting: 

• 1) Ongoing testing of currently active 
water supply wells 

• 2) Investigations regarding the extent of 
contamination, hydrogeology and 
ongoing monitoring of aquifer.  

• 3) Reimbursement of the City’s 
hydrogeological consultant to perform 
investigations for replacement of the 
Haven Well 

• 4) Assessments of potential water 
treatment systems for Pease Wells. 



The Key Questions: 

1. What are these contaminants? 

2. What are their levels? 

3. Where did they come from? 

4. What are the health effects? 

5. How will the water system 
replace the lost water? 

6. Have other water systems been 
contaminated? 

7. What are the treatment 
options? 



1 – What are these Contaminants? 
 

Perfluorinated Hydrocarbons –  
In a Lot of Everyday Products  

• Furniture and carpets treated for stain resistance, 
adhesives, food packaging materials, heat-resistant 
non-stick cooking surfaces, and electrical wiring 
insulation.  

• PFCs have also been used in the production of 
firefighting foams. 

 



 
2 – What are their Levels? 

 

Haven Well – above the Preliminary Health Advisory 
(PHA) for PFOS 
Harrison and Smith Wells – below the PHA for PFOS 



• EPA Method covers 6 compounds 

• Maxxum Analytical Method includes 23 
compounds and has lower reporting limits 

• Technical Team chose to go with Maxxum to 
provide better identification and tracking of 
contamination 

 
What Level is “Non Detect”? 

 



    
Maxxam Lab/In-House 

Reporting Levels 

UCMR 
ANALYTES 

AND 
REPORTING 

LIMIT 

Order of 
Magnitude: 
Maxxum MDL 
vrs UCMR 

  Units RDL 
Typical MDL - 
reported on 
lab reports 

  

  
6:2 Fluorotelomer sulfonate ug/L 0.05 0.0150     
8:2 Fluorotelomer sulfonate ug/L 0.05 0.0130     
N-ethylperfluorooctane sulfonamide ug/L 0.05 0.0053     

N-ethylperfluorooctane sulfonamidoe ug/L 0.05 0.0026     

N-methylperfluorooctane sulfonamide ug/L 0.05 0.0027     

N-methylperfluorooctanesulfonamidol ug/L 0.05 0.0053     
Perfluorobutane Sulfonate (PFBS) ug/L 0.02 0.0024 0.09 38x 
Perfluorobutanoic acid ug/L 0.02 0.0023     
Perfluorodecane Sulfonate ug/L 0.02 0.0039     
Perfluorodecanoic Acid (PFDA) ug/L 0.02 0.0030     
Perfluorododecanoic Acid (PFDoA) ug/L 0.02 0.0051     
Perfluoroheptane sulfonate ug/L 0.02 0.0043     
Perfluoroheptanoic Acid (PFHpA) ug/L 0.02 0.0026 0.01 4x 
Perfluorohexane Sulfonate (PFHxS) ug/L 0.02 0.0030 0.03 10x 
Perfluorohexanoic Acid (PFHxA) ug/L 0.02 0.0027     
Perfluoro-n-Octanoic Acid (PFOA) ug/L 0.02 0.0033 0.02 6x 
Perfluorononanoic Acid (PFNA) ug/L 0.02 0.0024 0.02 8x 

Perfluorooctane Sulfonamide (PFOSA) ug/L 0.02 0.0024     

Perfluorooctane Sulfonate (PFOS) ug/L 0.02 0.0036 0.04 11x 
Perfluoropentanoic Acid (PFPeA) ug/L 0.02 0.0028     
Perfluorotetradecanoic Acid ug/L 0.02 0.0063     
Perfluorotridecanoic Acid ug/L 0.02 0.0078     
Perfluoroundecanoic Acid (PFUnA) ug/L 0.02 0.0051     

 
3 – What Level is “Non Detect”? 

 
Maxxum Lab versus UCMR Limits 

 



PFC Levels in Harrison and Smith Wells 

• Harrison: 
– 0.027 ppb PFOS 
– 0.007 ppb PFOA 

• Smith: 
– 0.012 ppb PFOS 
– ND for PFOA 

• Wells are combined and blended with Portsmouth water system water 



3 – Where Did They Come From?  

• In 1970, the Air Force 
began using Aqueous Film 
Forming Foam (AFFF), a 
firefighting agent that 
contains PFCs, to 
extinguish petroleum fires. 

• A few reported fires prior 
to 1992 

• Potential releases and 
spills 



4 – What Are the Health Effects? 

New Hampshire Department of Environmental Services: 

Studies have shown that nearly all people have some level 
of PFCs in their blood. Potential health effects from 
exposure to low levels of PFCs are not well understood. To 
date studies have been inconclusive as to whether PFCs 
can affect growth and development, hormone levels 
including thyroid hormone, liver enzyme levels, cholesterol 
levels, immune function or occurrence of certain types of 
cancer. Further research is needed to determine whether 
PFCs can cause health changes in humans. The EPA states 
that existing evidence is too limited to support a strong 
link between PFCs and cancer in people.  

http://des.nh.gov/media/pr/2016/20160304-saint-gobain.htm 



5 – How Will the Water System 
Replace the Loss of the Haven Well? 

• Loss of the largest water source serving the Pease 
Tradeport: 
• Safe yield of 534 Gallons per minute (GPM) – 769,000 

Gallons per day (GPD) 

• Portsmouth water system has been supplementing 
Pease through booster pumps: 
• Reduces the available water to Portsmouth’s core water 

system by nearly 10% 



6 – Have Other Water Systems Been 
Contaminated by PFCs? 

• Oakdale, Minnesota – 3M Manufacturing 
• Three public drinking water wells with concentrations up to 0.97 ppb PFOS and 0.86 

ppb PFOA  

• Newcastle, Delaware – Air Base 
• PFOA and PFOS Compound test results range from non-detect to the highest level 

detected of 0.44 ppb and 2.3 ppb respectively 

• Hoosick Falls, New York – PFC Manufacturing 
• Public Wells sampled above 0.60 ppb of PFOA 

• Petersburgh, New York – PFC Manufacturing 
• Public Water Supply sampled at 0.096 ppb of PFOA 

• Merrimack, New Hampshire – PFC Manufacturing 
• Merrimack Village District Wells found to have 0.027 to 0.090 ppb of PFOA 

• North Bennington, Vermont – PFC Manufacturing 
• PFOA levels in 52 private well samples ranged from 0.038 ppb to 2.73 ppb 

• Pownal, Vermont  
• 0.026 and 0.027 ppb of PFOA in public drinking water wells 

 



Other PFC Studies 
• Washington State – 2011 Study 

• 10 rivers sampled – PFCs detected in all samples 
• 4 wastewater treatment facility outfalls sampled – PFCs detected in 

all samples 

• Silent Spring Institute 2010 Survey of 20 Public Water Wells 
• Hyannis Water System: 

• PFOA – 22 ng/l (well 2) 
• PFOS – 15 ng/l (airport well), 97 ng/l (well 2) 

• Maryland Study of WWTF Discharges and Three Rivers 
• PFOA in all 11 WWTF samples: 5.4 to 76 ng/l 
• PFOS in 8 of 11 WWTF samples: ND to 27 ng/l 
• PFOA in all 3 river samples: 2.5 to 35 ng/l 
• PFOS in all 3 river samples: 5.4 to 22 ng/l 

 
 



Other PFC Studies 
• Silent Spring Institute 2011 Survey of 20 Private Wells 

• Four perfluorinated chemicals (PFOS, PFBS, PFHxS and PFHxA) 
were found in at least 50% of wells. 

• 11 of 20 wells had PFOS detected: 
• Maximum was 7 ng/l 

 



7 – What are the Treatment Options? 

• Activated Carbon Filtration 
is most widely accepted 
for drinking water 
applications 

• Membrane Filtration 

• Anion Exchange 

• Advanced Oxidation 

 



May 2014: 
Technical Response Team Forms  

• Weekly meetings (initially) either in-person or via 
teleconference: 
• City of Portsmouth Staff 

• City consultants 

• Pease Development Authority 
• Environmental Protection Agency 
• New Hampshire Department of Environmental Services 

• Waste Division 
• Drinking Water and Groundwater Bureau 

• Air Force Civil Engineering 
• Air Force Consultants 

• New Hampshire Health and Human Services 
• Agency for Toxic Substances and Disease Registry (ATSDR)  
• Others, depending on topic 



The Response and Action Plan 

• Data Collection 

• Forensic Analysis on Contamination 

• Health Information 

• Water System Operational Changes 
• Existing Supplies 

• Alternative Supplies 

• Treatment Options 

• Public Outreach 

 



Volumes of Information… 



May 22, 2014 – Press Release 



Breaking News: 



May 28, 2014: 
State, Health and Water 
System Officials Hold First 
Public Meeting 



Air Force  
Involvement  

• Funding all the technical 
work and site monitoring 

• September 2014 
agreement with City to 
fund: 
• City’s technical support 

• Search for replacement 
groundwater source 



Extensive Monitoring Program 
Developed 

• Weekly PFC sampling 
of water supply wells 

• Sentry well network 
sampling 

• Installation of new 
sentry wells to fill data 
gaps 

• Hydrogeological 
evaluations 



Fall 2014 
Replacement Well Study 

 



Continued Public Outreach  
Throughout 2014 

• City Website 
• Water System Status 

• Water Quality Monitoring Data 

• Public Meetings 

• New Hampshire Department of Health and Human 
Services  
• Health Effects 



Congressional 
Delegation Support for:  
1) Treatment of Wells 
2) Aquifer Restoration 
3) Biomonitoring of those effected 

 



Citizen Involvement –  
Advocates Blood Testing 

Testing for Pease 
Facebook Page 

Testing for Pease 
Website 



March 2015 –  
Blood Testing Program Announced 



May 2015  
Community Advisory Board Forms 
14 Meetings Held in 2015 

 



June 17, 2015 Public Meeting – 
First Blood Test Results 



July 8, 2015 
EPA Issues Administrative Order 
to Air Force: 
- Treat Haven Well 
- Aquifer Restoration 



September 1, 2015 
Meeting with Air Force  
and Senator Shaheen 

• City presses for 
treatment of all three 
Pease Wells 
• Haven to address PFOS 

PHA exceedance 

• Smith and Harrison to 
demonstrate 
treatment and as a 
contingency 



September 9, 2015 
Community Advisory Board 
Pediatric Blood Testing Results 



October 14, 2015 
Community Advisory Board 
Meeting with ATSDR 



November 2015 
Air Force Agreement to Treat  
All Three Pease Wells 



Well Treatment – Carbon Filters 

• Preliminary Design – Complete  

• Ongoing work: 
• Piloting - $59,000 

• Harrison/Smith Carbon Filters - $837,000 

• Construction of all treatment system upgrades (8 to 
12 months) 
• Final Design of full treatment system upgrades 

• Current cost estimate of $8 to $9 million 

 



Restoration Advisory Board (RAB) 
Reconvenes 
 

• Brian Goetz, Deputy Director of Public Works, is the 
staff representative coordinating the City’s 
Involvement 



Restoration Advisory Board (RAB) 
April 19, 2016 Meeting 



Community Assistance Panel (CAP) 

• ATSDR established the CAP 
in Portsmouth to address 
questions and concerns 
about health impacts 
related to the PFC 
contamination at Pease 

• The CAP provides an 
avenue for ATSDR to inform 
the community of site-
specific findings as they 
become available. 



Looking Ahead for 2016 

• Design and construction of treatment systems 

• Continued monitoring of PFCs aquifer cleanup 

• Spring – Release of Final Round of Blood Testing 
• 471 Tested during first round 

• 1,107 Tested during second round 

• Blood Testing and Biomonitoring Follow-up 



Continued Public Outreach and News 



Questions? 


